HIV protease inhibitor ritonavir decreases endothelium-dependent vasorelaxation and increases superoxide in porcine arteries.
Although HIV Protease inhibitors significantly reduce the viral load, they are associated with increased risk of cardiovascular disease. The aim of this study was to investigate the effects of HIV protease inhibitor ritonavir on vascular endothelial cell function. Porcine carotid arteries were perfusion-cultured for 24 h as controls or with 15 microM of ritonavir. Vessels were precontracted with norepinephrine followed by endothelium-dependent vasorelaxation with acetylcholine. Rings of vessels were cultured as controls or with ritonavir for 24 h and basal and NADPH-stimulated superoxide levels were determined using lucigenin-enhanced chemiluminescence. Superoxide levels in situ were also examined using dihydroethidium (DHE) staining, and nitrotyrosine levels were examined using a nitrotyrosine antibody. Endothelium-dependent vasorelaxation was significantly reduced in ritonavir-treated vessels compared to controls. There were significant increases in basal and NADPH-stimulated superoxide production in vessel rings treated with ritonavir compared to control vessels. Dihydroethidium staining and nitrotyrosine staining were also elevated in endothelial cells of ritonavir-treated vessels, indicating increased superoxide production and increased oxidative stress, respectively, in ritonavir-treated vessels compared to controls. These data demonstrate that HIV protease inhibitor ritonavir causes a significant reduction in endothelium-dependent vasorelaxation in cultured porcine carotid arteries. Increased oxidative stress may be a possible mechanism of HIV protease inhibitor ritonavir-induced endothelial dysfunction.